The probability distribution of annual maximum hourly and daily rainfall in Kemaman by Aasha, Thiaharajan
  
 
THE PROBABILITY DISTRIBUTION OF 
ANNUAL MAXIMUM HOURLY 















B. ENG(HONS.) CIVIL ENGINEERING 
 
UNIVERSITI MALAYSIA PAHANG 
 
 SUPERVISOR’S DECLARATION 
I/We* hereby declare that I/We* have checked this thesis/project* and in my/our* 
opinion, this thesis/project* is adequate in terms of scope and quality for the award of 





 (Supervisor’s Signature) 
Full Name  : SHAIRUL ROHAZIAWATI BINTI SAMAT 
Position  : LECTURER 





 (Co-supervisor’s Signature) 
Full Name  : NORASMAN BIN OTHMAN 
Position  : LECTURER 
Date   : June 2018
 STUDENT’S DECLARATION 
I hereby declare that the work in this thesis is based on my original work except for 
quotations and citations which have been duly acknowledged. I also declare that it has 
not been previously or concurrently submitted for any other degree at Universiti 




 (Student’s Signature) 
Full Name : AASHA A/P THIAHARAJAN  
ID Number : AA14247 




THE PROBABILITY DISTRIBUTION OF 
ANNUAL MAXIMUM HOURLY 






AASHA A/P THIAHARAJAN 
 
 
Thesis submitted in fulfillment of the requirements 
for the award of the  





Faculty of Civil Engineering and Earth Resources 







First and foremost, I would like show my gratitude and deepest appreciation to my 
supervisor, Madam. Shairul Rohaziawati Binti Samat, who have been a great support and 
guided continuously in every problem that I have encountered during this study. I 
especially thankful to her for her encouragement, precise comments, and time allocation 
for me to complete this work. I would like to extend my gratefulness toward my co-
supervisor, Mr. Norasman Bin Othman for the great assistance and for sharing valuable 
time to improve this report.  
I also want to thank my friends, Miss. Lee Pik Jun, Miss. Ng Hui Ping and Miss. Misriyah 
Binti Helman for the moral support, guidance and sharing of thoughts and information 
during the writing of this report. I would like to dedicate this work to my beloved parents, 
Mr. Thiaharajan Suppiah Pandaram and Mrs. Pakiam Arunasalam, who have always 
believed in me, supported me, encouraged me and always been there whenever I needed. 
Finally, I would like to deeply thank to everyone who have directly and indirectly helped 




  ABSTRAK 
Banjir merupakan fenomena bencana alam yang seringkali terjadi dan mengancam dunia 
serta mempengaruhi, kesihatan, keselamatan, kebajikan dan ekonomi masyarakat. 
Malaysia telah mengalami banyak kejadian hujan sepanjang musim monsun, yang 
berpanjangan selama beberapa jam dan mengakibatkan banjir kilat. Kawasan kajian 
adalah daerah Kemaman, Terengganu, Malaysia kerana ia mengalami kerugian yang 
tidak dapat dielakkan dan terjejas setiap tahun disebabkan oleh hujan lebat yang 
melampau. Data hujan tahunan paling maksimum untuk setiap jam dan harian di sembilan 
stesen untuk daerah Kemaman dikumpulkan dan taburan kebarangkalian dianalisis untuk 
set data ini. Objektif kajian ini adalah: (i) untuk menjalankan analisis taburan 
kebarangkalian dengan menggunakan Taburan Log-Pearson Type III  dan Taburan 
Gumbel  untuk hujan tahunan paling maksimum setiap jam dan setiap hari di Kemaman, 
(ii) untuk menganggarkan taburan kebarangkalian yang paling sesuai untuk hujan 
tahunan paling maksimum untuk setiap jam dan harian di Kemaman dan (iii) untuk 
menganggarkan keamatan hujan setiap jam dan harian untuk kala kembali yang terpilih. 
Dalam kajian ini, kebaikan ujian patut untuk taburan diuji menggunakan ujian 
Kolmogorov-Smirnov dan Anderson-Darling. Berdasarkan keputusan yang dihasilkan, 
Log-Pearson Type III Distribution terbukti sebagai fungsi taburan kebarangkalian yang 
paling sesuai untuk hujan setiap jam dan harian untuk daerah Kemaman. Dianggarkan 
keamatan hujan yang melampau untuk pelbagai kala kembali boleh digunakan sebagai 
input asas dalam reka bentuk hidrologi seperti dalam reka bentuk pembetung  air larian 





The world’s most catastrophic and repetitive event is known to be flood, which extremely 
affects the health, safety, welfare and economy of community. Malaysia has experienced 
uttermost rainfall events during the monsoon seasons that last for several hours and 
consequently lead to flash flood. The location of interest of this study is Kemaman district 
of Terengganu, Malaysia since it undergoes the unforeseeable loss and brunt every year 
due to extreme intensity of rainfall. Annual maximum hourly and daily rainfall data at 
nine stations in Kemaman district are collected and the probability distributions are 
analysed for these set of data. The objectives of this study are: (i) to perform the 
probability distribution analysis using Log-Pearson Type III Distribution and Gumbel 
Distribution for annual maximum hourly and daily rainfall in Kemaman, (ii) to estimate 
the most appropriate probability distribution for annual maximum hourly and daily 
rainfall in Kemaman and (iii) to estimate the annual maximum hourly and daily rainfall 
intensity for selected return periods. In this study, the goodness of fit test for the 
distribution are tested using Kolmogorov-Smirnov and Anderson-Darling tests. Based on 
the output generated for fitness tests, Log-Pearson Type III Distribution proves to be the 
most appropriate probability distribution function for annual maximum hourly and daily 
rainfall for Kemaman district. The estimated extreme rainfall intensity for various return 
period can be used as the basic inputs in hydrologic design such as in the design of storm 
sewers culverts and other hydraulic structures as well as inputs to rainfall runoff models. 
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1.1 Background of the Study 
Volcano eruption, tornadoes, hurricanes, earthquake, tsunami, typhoons, 
landslides, floods and others disasters caused by nature is known as natural disaster. 
United States Department of Health and Human Services (2009), stated that the health 
and welfare of human being can be either directly or indirectly effected by the cause of 
violent natural events. Among all the natural disasters, flooding is one of the most 
common and repeatedly occurring violent natural event all over the global. 
Probability distribution of flood determination is one of the most interested part 
by engineers and planners in designing and planning water resources projects which 
including hydraulic structures such as dams, bridges, culverts and levees to control and 
manage flood water movement. Probability distribution analysis is one of the main 
approaches that is preferred compared to rational method, unit hydrograph method and 
rainfall-runoff models method to explain relationship between magnitude and frequency 
of the flood event. Pattern and distribution of rainfall is a main factor of water resources 
management of a country. Daily and hourly rainfall data is mostly needed especially in 
urban areas as the rainfall input is too quick to the sensitivity of storm water management 
system due to short time of concentration. 
A land which is usually dry, is submerged by an overflow water from natural and 
artificial banks, is the condition known as flood. Flood is defined by The European Union 
(EU) Flood Directive as the covering of a land by flowing water. Wherefore, basically, 
flood becomes hazardous to the society and human life. In Malaysia, flood is the most 
frequent and common natural disaster which causes interruption and distraction to the 
normality of citizens in terms of daily routine, property, and economic. The repetitions 
2 
of this natural disaster annually in Malaysia, during the monsoon season from November 
to March, is due to the high intensity of rainfall which attributed by its topography and 
climate including northeast monsoon. It is proven when Resources and Environment, 
Malaysia (June 2007), stated that the basic cause of river flooding is the incidence of 
heavy rainfalls due to a monsoon season and the resultant of an excessive runoff of 
precipitation which exceeds river capacity. There are 89 river basins in peninsula 
Malaysia, 78 in Sabah and 22 in Sarawak flowing directly to South China Sea through 
main channels and 85 of them are lead to flooding.  
Parts of Terengganu, annually experience damages and losses by flooding 
phenomena. Especially Kemaman, faced uncertainties and risk of flooding in consecutive 
years of 2014 and 2015. Many road links were disrupted and closed as roads submerged 
in flood where in November 2014, the connecting road from Kampung Pak Tuyu to city 
was completely unusable. High tide phenomenon of flood in December 2014, caused 
about 80 percentage of villages has been undergone damages and complete disruption of 
living neighbourhood, and fall apart economically in Dungun as overflow occurred in 
Sungai Dungun. This event consecutively has forced 4,209 residents of Terengganu 
vacate their homes (Sky News Australia, 2015). Besides that, facilities of transportation 
mainly train such as Kereta-Api Tanah Melayu (KTM) and intercity train was 
disconnected due to the occurrence of this natural disaster (The Malaysian Insider, 2014). 
Figure 1.1 shows the damages of road due to flood event in 2014 in Malaysia. 
Figure 1.1 Road Damages 
Source: Berita Harian (2014).  
 
3 
Studies and news has shown that the cause of flood is identified to be the extreme 
intensity of rainfall which resulted sever flood in the region of east-coast of Peninsula 
Malaysia, where state of Terengganu has endangered the worst effect. Besides the severe 
damages and disruption, loss of life was also unbearable due to exceeded rainfall depth 
about 600mm. In the basis of property losses, some of the residence of Terengganu was 
only able to secure partial parts of their belongings and some completely become empty 
handed. Nevertheless, government and non-government agencies as well encountered 
difficulties to protect flood victims, especially, in providing health and safety facilities 
such as, hospitals aids, clinical medicine, and quality foods. Damages of properties 
experienced by Malaysia is shown in Figure 1.2.  
Figure 1.2 Damages of Houses  
Source: Berita Harian (2014). 
1.2 Problem Statement 
There are multiple of human activities, being the influence of uncontrollable 
natural disaster which are can be listed as, sudden and rapid change of the land use, 
uncontrolled growth of construction development, improper plan of settlement 
development and excessive works of construction buildings. On the other hand, the other 
contributing factors of flood as explained by Khan (2014) are topography, 
geomorphology, drainage, engineering structures and climate. Moreover, not counting 
extreme rainfall, elevation and close proximity to the sea are physical factors of Dungun 
district of Terengganu in the monsoon period which is also influenced the overflow of 
water back in November 2014.  
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